Supplementary Experimental 1: Experimental procedures for the synthesis of hybrid compound 6: 3-[4-(morpholin-4-yl)thieno[3,2-d]pyrimidin-2-yl]phenyl 4-{[4-fluoro-2-(propan-2-yloxy)phenyl]amino}-5-methylthieno[2,3-d]pyrimidine-

6-carboxylate
To 4-((4-fluoro-2-isopropoxyphenyl)amino)-5-methylthieno [2,3-d] pyrimidine-6-carboxylic acid, 1, (40 mg, 0.11 mmol) in DMF (2 mL) was added 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (EDC.HCl) (20 mg, 0.1 mmol), 1-hydroxybenzotriazole hydrate (HOBT) (16 mg, 0.1 mmol), 3-[4-(4-morpholinyl)thieno[pyrimidin-2-yl]phenol (33 mg, 0.1 mmol), triethylamine (100 µL, 0.67 mmol) and 4-dimethylaminopyridine (catalytic). The reaction mixture was stirred at RT overnight. The reaction mixture was diluted with ethyl acetate (10 mL) and washed twice with brine and once with sodium carbonate (sat). The organic layer was separated, dried (MgSO 4 ), filtered and concentrated in vacuo. The residue was purified by ISCO Combiflash as above to afford an off-white solid (16 mg, 24%). Due to the low yielding reaction, no 13 C NMR spectrum was recorded. 
Supplementary Experimental 2: Experimental procedures for synthesis of hybrid compound 7: 2-[4-amino-1-(propan-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-yl]-1H-indol-6-yl 4-{[4-fluoro-2-(propan-2-yloxy)phenyl]amino}-5-methylthieno[2,3-d] pyrimidine-6-carboxylate
To compound 1, 4-((4-fluoro-2-isopropoxyphenyl)amino)-5-methylthieno[2,3-d]pyrimidine-6-carboxylic acid, (39 mg, 0.11 mmol) in toluene (8 mL) was added thionyl chloride (15 µl, 0.2 mmol), one drop of dimethylformamide (DMF), and the reaction mixture was refluxed for two hours. After cooling, volatiles were removed in vacuo. The residue was re-dissolved in dichloromethane (2 mL) and reconcentrated then redissolved in dichloromethane (2 mL). To the reaction mixture was added PP242, 2-[4-amino-1-(propan-2-yl)-1H-pyrazolo[3,4-d]pyrimidin-3-yl]-1H-indol-5-ol, (35 mg, 0.11 mmol) and excess triethylamine (95 µl) in dichloromethane (2 mL) and the reaction mixture was stirred at RT overnight. The reaction mixture was extracted with dichloromethane (10 mL) and washed (sat. NaHCO 3 solution, 10 mL). The organic extracts were separated, dried (MgSO 4 ) then filtered and concentrated in vacuo. Pure product was obtained by chromatography on an ISCO Combiflash from dichloromethane (neat) to EtOAc/dichloromethane (9:1) gradient. A red crystalline solid (10 mg, 14 % yield) was obtained from a CDCl 3 solution, one crystal of which was studied in the solid state. Due to the low yielding reaction, no 13 C NMR spectrum was recorded. 
